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NOVEL AMINOBENZOSULTAM DERIVATIVES AS 
T.TPQXYGENA5 E INHIBITORS 

Rackc fround of the Invention 

10 This invention relates to novel aminobenzosultam 

derivatives and their use- The compounds of the present 
invention inhibit the action of lipoxygenase enzyme and 
are useful in the treatment or alleviation of inflammatory 
diseases, allergy and cardiovascular diseases in mammals. 

15 This invention also relates to pharmaceutical compositions 
comprising such compounds. 

Arachidonic acid is known to be the biological 
precursor of several groups of endogenous metabolites, 
prostaglandins including prostacyclins, thrombaxanes and 

20 leukotrienes. The first step of the arachidonic acid 

metabolism is the release of arachidonic acid and related 
unsaturated fatty acids from membrane phospholipids, yj^ 
the action of the phospholipase. Free fatty acids are 
then metabolized either by cyclooxygenase to produce the 

25 prostaglandins and thromboxanes or by lipoxygenase to 
generate hydroperoxy fatty acids which may be further 
converted to the lexikotrienes. 

Leukotrienes have been implicated in the 
pathophysiology of inflammatory disease, including 

30 rheumatoid arthritis, gout, asthma, ischemia reperfusion 
injury, psoriasis and inflammatory bowel disease. Any 
drug that inhibits lipoxygenase is expected to provide 
significant new therapy for both acute and chronic 
inflammatory conditions. 

35 Recently several review articles on lipoxygenase 

inhibitors have been reported. (See H. Masamune and L. S. 
Melvin, Sr., in: Annual Reports in Medicinal Chemistry 24 
(1989) pp71-80 (Academic), B. J. Fitzsimmdns and J. Rokach 
in: Leukotrienes and Lipoxygenases (1989) pp 427-502 

40 (Elsevier) • 

References which relate to benzosultams include U.S. 
Patent 3,539,548, 3,303,109 and 3,177,221, Japanese Patent 
4359/68 and Japanese Patent Application (kokai) 61470/89. 
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fVTTTlflrY ^he Invention 
The compounds of the present invention are the 

foinaula 




10 . . ,^ 

and the pharmaceutically acceptable acid additxon salts 

there of, wherein Ar is cycloalkyl of five to seven carbon 

atoms, phenyl, substituted phenyl where said substituent 

is methyl, methoxy, fluoro, chloro or trif luoromethyl , 

15 pyridyl, oxazolyl or tetrahydropyranyl; n is 1 to 3; x is 

hydrogen, methyl, methoxy, fluoro, chloro or trifluoro- 

methyl; z is -NH-, -0-, -CH^-, -OCH^-, -CH^CH^-, -SCH^-, 

-CHjN(CH3)-, -C(CH3)=N-, -CH^NH-, -CCOCH^- or -CHjN (CHj 

pyridyl)-; and Rj is hydrogen or alkyl of one .to three 

20 carbon atoms. 

A preferred group of compounds are those wherein Ar 
is phenyl, Ri is hydrogen and Z is -CHj-. Especially 
preferred within this group are the compounds 5-N- 
benzylamino-1, 3-dihydro-2 , l-benzisothiazole-2 , 2-dioxide 
25 and 5-N-benzylamino-6-fluoro-l,3-dihydro-2, l-benziso- 
thiazole-2 , 2-dioxide. 

A second group of preferred compounds are those 
wherein Ar is phenyl, X is hydrogen, R, is hydrogen and Z 
is -SCH2-, -OCH2- or -C(0)CHj-. Especially preferred within 
30 this group are the compounds 7-N-ben2ylamino-2H,4H-l,3,4- 
benzodithia2ine-3 , 3-dioxide, 7-N-benzylamino-2H, 4H-1 ,3,4- 
benzothiazine-3 , 3-dioxide, 6-N-benzylamino-4-oxo-3 , 4- 
dihydro-lH-2 , i-benzothiazine-2 , 2-dioxide and 7-N- (3- 
phenylpropyl) amino-2H, 4H-1, 3 , 4-benzoxathiazine-3 , 3- 
35 dioxide. 
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A third group of preferred compounds are those 
wherein Ar is tetrahydropyranyl , n is l and R, is hydrogen. 
Especially preferred within this group is the compound 7- 
N- {tetrahydropyran-3 -yl) methylamino-2H, 4H-1 , 3 , 4-benzoxa- 
5 thiazine-3,3-dioxide. 

The present invention also includes a method for 
treating an allergic or inflammatory condition in a mammal 
which comprises administering to said mammal an 
antiallergy or antiinflammatory effective amount of a 
10 compound of formula 1. 

Also included in the present invention is a 
pharmaceutical composition for the treatment of allergic 
or inflammatory conditions in a mammal, said composition 
comprising an effective amotmt of a conqpound of formula I 
15 with a pharmaceutically acceptable carrier. 

The present invention also includes a process for 
preparing compounds of the formula I, wherein Ar, n, R,, X 
and Z are as defined, which comprises reducing a compound 
of the formula 

20 




and if desired alkylating those compounds wherein R, is 
hydrogen by reductive amination. Especially preferred as 
reducing agents are sodium borohydride or platinum oxide 

30 and hydrogen. 

netailed Deseription of the Invention 
The novel compounds of the present invention wherein 
R,=hydrogen can be prepared by the following synthetic 
scheme: 



35 
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flr-(CH2)„.r 




In practice, one mole of the appropriate amino compound is 
contacted with about a molar equivalent amount of the 
requisite aldehyde in a reaction- inert solvent, such as a 
lower alkanol containing a small amount of acetic acid, to 

10 which is added a catalytic amount of platinvm (IV) oxide 
and the resulting suspension shaken in a hydrogen 
atmosphere at room temperature for 1-72 hotirs. 

On completion of the reductive amination, the spent 
catalyst can be filtered and the product isolated by 

15 evaporation of the filtrate. Alternately, the reaction 
suspension can be treated with a mineral acid, such as 
methanolic hydrogen chloride, the spent catalyst filtered 
and the product as the hydrochloride salt isolated by 
evaporation of the filtrate. 

20 The product or its salt can be purified by column 

chromatography and/or recrystallization from a suitable 
solvent . 

Synthesis of those compounds where Ri is alkyl of one 
to three carbon atoms is readily achieved by the reaction 

25 of I (Ri=H) with an appropriate aldehyde or ketone under 
reductive amination conditions such as those previously 
described for the preparation of I (Ri=H) . 

Preparation of the requisite amino intermediates can 
be carried out by the reduction of the corresponding nitro 

30 compound or the corresponding phenylazo intermediate as 
herein described. It may also be convenient not to 
isolate the amino compound formed by the reduction of the 
nitro or phenylazo intermediate, but to add the 
appropriate aldehyde to the completed reaction and 

35 continue the reductive amination. The final product I can 
be isolated and purified as previously noted. 
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In addition to the use of platinum oxide for the 
reductive amination reaction, other reducing agents, such 
as cyano borohydrides disclosed by R. Borch, et al. 
(J.A.C.S. 93, 2897(1971) can also be employed. 
5 The compounds of the invention form acid additional 

salts. The pharmaceutically-acceptable acid salts are 
those formed from acids which form non-toxic acid salts, 
for example, hydrochloride, hydrobromide, sulfate or 
bisulfate, phosphate or acid phosphate, acetate, citrate, 

10 fumarate, gluconate, lactate, maleate, succinate, 
tartrate, methanesulf onate, benzenesulf onate, 
toluenesulfonate, and formate salts. 

The pharmaceutically-acceptable salts of the novel 
compounds of the present invention are readily prepared by 

15 contacting said compounds with a stoichiometric amount of 
an appropriate mineral or organic acid in either aqueous 
solution or a suitable organic solvent. The salt may then 
be obtained by precipitation or by evaporation of the 
solvent. 

20 The compounds of this invention inhibit the activity 

of the lypoxygenase enzyme. This inhibition has been 
demonstrated by an assay using rat peritoneal cavity 
resident cells which determines the effect of said 
compounds on the metabolism of arachidonic acid. 

25 The compounds of the present invention were tested 

according to the methods described in Jap. J. Inflammation 
7:145-150,1987, "Synthesis of Leukotr ienes by Peritoneal 
Macrophages" for inhibiting lipoxygenase activity. 

In this test some preferred compounds indicate low 

30 IC50 values, in the range of 0.2 to 30mM, with respect to 
lipoxygenase inhibition. 

The ability of the compounds of the present invention 
to inhibit lipoxygenase enzyme make them useful for 
controlling the symptoms induced by the endogenous 

35 metabolites arising from arachidonic acid in a mammalian 
subject. The compounds are therefore valuable in the 
prevention and treatment of such disease states in which 
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the accumulation of arachidonic acid metabolites are the 
causative factor, e.g., allergic bronchial asthma, skin 
disorders, rheumatoid arthritis, osteoarthritis and 
thrombosis. 

5 Thus, the compounds of the invention and their 

pharmaceutically acceptable salts are of particular use in 
the treatment or alleviation of allergic and inflammatory 
diseases in a human subject. 

For treatment of an inflammatory disease such as 
10 rheumatoid arthritis the compounds and their 

pharmaceutically acceptable salts can be administered to. a 
human subject either alone, or preferably, in combination 
with pharmaceutically acceptable carriers or diluents in a 
pharmaceutical composition, according to standard 
15 pharmaceutical practice. A compound can be administered a 
variety conventional routes of administration including 
orally, parenterally and by inhalation. When the compound 
is administered orally, the dose range will be from about 
0.1 to 20 mg/kg body weight of the subject to be treated 
20 per day, preferably from about 0.1 to 1.0 mg/kg per day in 
single or divided dose. If parenteral administration is 
desired, then an effective does will be from O.l to 1.0 
mg/kg body weight of the subject to be treated per day. 
In some instances it may be necessary to use dosages 
25 outside these limits, since the dosage will necessarily 
vary according to the age, weight and response of the 
individual patient as well as the severity of the 
patient's symptoms and the potency of the particular 
compound being administered. 
30 For oral administration, the compounds of the 

invention and their pharmaceutically acceptable salts can 
be administered, for example, in the form of tablets, 
powders, lozenges, syrups or capsules, or as an aqueous 
solution or suspension. In the case of tablets for oral 
35 use, carriers which are commonly used include lactose and 
corn starch. Further, lubricating agents, such as 
magnesium stearate, are commonly added. In the case of 
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capsules, useful diluents are lactose and dried corn 
starch. When aqueous suspensions are required for oral 
use, the active ingredient is combined with emulsifying 
and suspending agents. If desired, certain sweetening 
5 and/or flavoring agents can be added. For intramuscular, 
intraperitoneal, subcutaneous and intravenous use, sterile 
solutions should be suitably adjusted and buffered. For 
intravenous use, the total concentration of solute should 
be controlled to make the preparation' isotonic. 

10 The present invention is illustrated by the following 

examples. However, it should be understood that the 
invention is not limited to the specific details of these 
examples. Proton nuclear magnetic resonance spectra (NMR) 
were measured at 270 MHz unless otherwise indicated and 

15 peak positions are expressed in parts per million (ppm) 
downfield from tetramethylsilane. The peak shapes are 
denoted as follows; s, singlet; d, doublet; t, triplet q, 
quartet, m, multiplet; br, broad. 

EXAMPLE 1 

20 5-N-Benzylamino-l, 3 dihydro-2 , 1, 3-benzothiadiazole-2 , 2- 
diQxide hydrochloride (A r^ qHc; n=l; R^=H;X=H; and Z= -NH) 
Platinum oxide (80 mg) was added to a solution of 5- 
nitro-1 , 3 -dihydro-2 , 1 , 3-ben2othiadiazole-2 , 2-dioxide 
(1.65g,7.7mmol) in 50 ml of methanol containing 0.05 ml of 

25 acetic acid and the mixture stirred at room temperature 
under a hydrogen atmosphere for 4.5 hrs. 

Benzaldehyde (850 mg, 8 mmol) was added to the 
mixture and stirred for 4 hrs under a hydrogen atmosphere. 
Methanol containing hydrogen chloride (10 ml) was added to 

30 the reaction mixture and the spent catalyst was filtered. 
Removal of the solvent in vacuo gave the crude product 
which was chromatographed on silica gel (ethyl acetate) 
and then recrystallized from methanol -diethyl ether, 500 
mg. , m.p. 193^C (dec) . 

35 NMR (DMSOd^s) : 4-44(s,2H), 6.8-6.9 (br, 3H) , 7.34- 

7.40(m,3H), 7.47-7.50 (br,2H) and 11.3 (br,2H). 
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fX&MPT.ES 2-4 

Starting with the appropriate reagents and employing 
the procedure of Example 1, the following compounds were 
prepared: 

5 fi-^-Renzvlf i y^ Tin-3H-1 . ? . 3-benzoxathi azoline-2 , 2- 

H^nv-i^e hvdrnchloride (Ar=CsH5; n=l; R,=H; X=H; and Z=0) 
m.p. 180-182»C (dec); NMRCDMSO-d^-DjO) 4.33 (s,2H), 6.57 
{d,d,lH,J=8.4, 2Hz), 6.72 (d, IH, J=2Hz) , 6.83 
(d,lH,J=8.4Hz) and 7.30-7.38 (m,5H). 

3^0 ^-w-Rpnzvlaii'^ nn-1 . ^-dih yATO'^ . l-ben/.i sothia2ole-2 , 2- 

^<r>v}dP, hvdr-nchloride (Ar-CsHj; ri=l; R,=H; X=H; and Z -CHj-) 
m.p. 201»C(dec); NMR (DMSO-dj) 4.43(s,2H), 4.56 (s,2H) , 
6*.85(d,lH, J=8.SH2), 7.21(br,lH), 7.35-7.39(m,4H) , 7.40- 
7.50(br,2H) and 10.69 (br,lH) . 

15 ..J ^.J^^r,..^^.^^T^n-'^ .4-dihYdro-1H-2 , l-ben2othiazine-2 , 2- 

>^ ^»vi,^A hvdr-oehloride (Ar^C^H,; n=l; R1=H; X=H and Z- 
-CH2CH2-) m.p. 245-248«»C (dec); NMR (DMSO-dj-Dp) 3.27-3.32 
(m,4H), 4.41(S,2H), 6.76(d, IH, J=8.4H2), 6.98-7.04 
(br , 2H) and 7 . 36-7 . 45 (m, 5H) . 

20 FYAMPLES 5-7 

->,M,B^n^vl amin o -?H - 4H-1 . 3 , A-benzoxathiazine-3 , 3-dloxide 
n=l: R.=Ht X=H? and Z= -OCH,rl 
7-N-Phenylazo-2H, 4H-1 , 3 , 4-benzoxathiazine (1. 00 g, 
3.46 mmol) was dissolved in methanol (50 ml), and 
25 hydrogenated with platinum oxide (31 mg) at 1 atm at room 
temperataure. After 4 hours, the starting material was 
consumed. Benzaldehyde (757 mg, 7.14 mmol) and the 
additional catalyst (31 mg) were added to the reaction 
vessel. Hydrogenation was further continued overnight, 
30 and the reaction mixture was filtered through Celite. 
After evaporation of the solvent the residual materials 
were purified by chromatography (Silica. gel, 25% ethyl 
acetate hexane) and r eery stall ization from methanol to 
provide the final product, m.p. 174. 6-176. 9»C (methanol); 
35 NMR(DMS0-d6) 
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4.22(d,5.9Hz, 2H) , 5.01(S,2H), 6.17(d, 2.6H2,1H), 6.26- 
6.34(m,2H), 6.57(d, 8.4H2,1H), 7 . 20-7 . 33 (m, 5H) and9.52(br 
S,1H) . 

In a similar manner 1.04g of 7-phenylazo-2H,4H-l,3,4- 
5 ben20xathiazine-3, 3 -dioxide (3.6mmol) and l.Og of 
cinnamaldehyde (7.58 mmol) gave 325mg of 7-N-f3- 
pHon yl propyl^ amino-2H. 4H- 1 ■ 3 . 4-benzoxathiazine-3 . 3-dioxide 
hydrochloride (Ar=C«Hj; ii=3; R.=H; X=H; and Z= -OCHj-) m.p. 
194-212. 6«C (methanol); NMR(DMOS-d«) 1.89(in,2H), 2.67(t, 

10 7.7HZ,2H), 3.14(t, 7.3HZ,2H), 5.20(S,2H), 6 .80-6. 98 (m, 3H) , 
7.16-7.32(m,5H) and 10.46(br s,lH) and 982mg of 7- 
phenyla20-2H, 4H-1 , 3 , 4-ben20xathiazine-3 , 3-dioxide 
(3.4 mmol) and 780 mg of tetrahydropyran-3-carboxaldehyde 
(6.84mmol) gave 496 mg of 7-N- f tetrahvdropvran-3- 

15 yl ^inethvlaTninQ-2H. 4H-l .3 .4-benzoxat:hiazine-3 . 3-dioxide 

hydrochloride (Ar=tetrahydropyran-3-yl; n=l;R,=H; X=H; and 
Z= -OCHj-); m.p. 213«C (dec); NMR(DMS0-d4) 1.24-1.60(m,3H) , 
1.83 (m,2H), 2.99(m,2H), 3.14(m,lH), 3.31(m,lH), 
5.16(s,2H), 6.79(s,3H) and 10.29 (br S,1H). 

20 Examples 8-9 

7-N-Ben7ylamino-2H. 4H-1 . 3 ■ 4-ben2odithiazine-3 , 3- 

d^nvide rAr=C.Hc . n=l ; R1=H; X=H; and Z= -SCH,r 
and 5-N-PP-n?!vlamino-2H.4H-l . 3 . 4-benzodithiazine- 
'^,3-diQxide fAT-=c^H,: n=l; R.«H; X=H; and Z= -SCH,-) 

25 A mixture of 5- and 7-nitro-2H,4H-l,3,4- 

benzodithia2ine-3, 3-dioxide (200 mg) was dissolved in 
methanol, and platinum oxide (200 mg) was added to it. 
The prepared solution was hydrogenated at 5 kg/cm' for 2 
days with a Parr shaker. The catalyst was removed by 

30 filtration through Celite, and benzaldehyde (1.60 g, 

1.51 mmol) and acetic acid (2.0 ml) were dissolved in the 
filtrate. The resulting mixture was allowed to react with 
sodium cyanoborohydride (l.O g, 15.9 mmol) at room 
temperature for 2 hours. The reaction mixture was 

35 concentrated by evaporation, and diluted with 

ethylacetate. The organic solution was washed with brine, 
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dried over sodium sulfate and concentrated down. The 
obtained residual oil was subjected to a chromatographic 
condition (Silica-gel, 20-30% ethylacetate/hexane) . 
Fractions of each two major products were separately 
5 collected, and each product was recrystallized from 
methanol to afford 5N-Benzylamino-2H, 4H-1,3,4- 
benzodithiazine-3,3-dioxide (585 mg, less polar fraction), 
m.p. 115. 6-116. 8»C. NMR(DMSO-d«, 270MH2) 4,33(s,2H), 
4.49(S,2H), 6.33 (dd,lH, 1.8Hz), 6.49(dd,lH, 1.8Hz), 

10 6.86 (t,lH, 8HZ) and 7.22-7.37(m,5H) and the 7-N- 

benzylamino isomer (655 mg, more polar), m.p. 157.8- 
158. 9'C (methanol). NMR(DMSO-d«) 4.22(d,2H 6Hz) , 4.41(s,2H) 
6.26(t,lH, 6HZ), 6.39(d,lH, 2.6Hz), 6.44(dd,lH, 2.6 Hz and 
8.6HZ), 6.62(d,lH, 8.6Hz), 7.20-7 . 33 (m,5H) and 9.53(br 

15 S,1H). 

EXAMPLES 10-15 
Starting with requisite materials and employing the 
reduction-amination procedure of Example 1, the following 
zmalogs were prepared: 
20 6-N-Benzvlamino-3-TOethvl-3 . 4-dihydro-lH-2 .1.3- 

ben2othiadia2ine-2 . 2-dioxide hydrochloride (Ar=CsH5; n=l; 
Ri=H7 X=H; and Z= -CH2N(CH3)-) m.p. 124-167»C(dec) ; 
NMR(DMSO-d«) 2.58(S,3H), 4.44(s,2H), 4.53(s,2H), 6.76 (d,lH, 
J=8.8HZ), 7.06-7.14(m,2H) , 7.32-7.40(m,3H) , 7.45- 
25 7.49 (m,2H) and 10.46(br,lH) . 

R-W-Benzvlamino-3 -methvl-3 . 4-dihvdro-lH-2 .1.3- 
ben2Qthiadia2ine-2 ■ 2-dioxld e hydrochloride (Ar=C4Hi; n=l; 
Ri=H; X=H; and Z= -CH2N(CHj)-) m.p. 186. 5-187. 5'C; NMR(DMSO- 
d«) 2.64(S,3H), 4.32( S,2H) ; 4.49(s,2H), 6.46(br, 2H) , 
30 6.88(dd,lH,J= 7.7Hz), 7.23-7.41(m,5H) and 9.28(br,lH). 

fi-w-Ben2ylamino-4-methyl-lH-2 . 1 .3-benzothiadiazine- 
2 . 2-dioxi ci& hydrochloride (Ar=CeH5; n=l; Ri=H; X=H; and Z= - 
C(CH3)=N-) m.p. 242-244»C (dec), NMR(DMSO-ds) 2.53 (s,3H), 
4.37(br,2H), 6.95-6.98(br,lH) and 7 . 25-7 . 44 (m, 7H) . 
35 5-N-Benzvlamino-6-f luoro-l . 3-dihvdro-2 . 1- 

benzisothiazole-? ■ 2-dioxide (Ar=CjHj; n=l; R,=H; X=F; and Z= 
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-CH,-) m.p. 177-177. 5»C; NMR(DMSO-cU) 4.29(br,4H), 5.98(in, 
IH), 6.56(d,lH,J= 8.8Hz), 6.68 (d,lH,J= 11.7Hz), 7.21- 
7.36(m,5H) and 9.80(br,lH). 

fi-N-Benzvi ami no-3- fpvridin-3 -vl^ Tnethvl-3 . 4-dihvdro- 
5 . 1 . 3-t>an?:Qi:hiadiazine-2 - 2-dioxide dihvdrochloride 

(Ar=C4H5; n=l; Ri=H; X=H; and Z= -CHjN(3-C5H4NCH2)-) m.p. 
180»C(dec); NMR(DMS0-d6) 4.29(S,2H), 4.39(S,2H), 4.63 
(S,2H), 6.81(d,lH,J=8.8Hz) , 7.04(br, IH) , 7.13{brd, IH, 
J=7.7 HZ)., 7.32-7.51 (m, 5H) , 8.02 (dd, IH, J=8 . 1, 5.9Hz), 
10 8.50(d,lH,J=8.4Hz), 8 . 85-8 . 86 (m, 2H) and 10 . 81 (br , IH) . 
6-N-Benzvlaini nQ-3 . 4-dihvdro-lH-2 .1.3- 
hpnzQthiadi ^ ^ i r^'>''> - 2-dioxide (Ar=C«H5; n=l; R,=H; X=H; and 
Z= -CHjNH-) m.p. 185. 5-186. 5«C, NMRCDMSO-dg) 4.19- 
4.25(m,4H), 5.97(t,lH,J=6.2H2), 6-34{br,lH), 6.47(br,2H), 
15 6.98(t,lH,J=7Hz), 7 . 18-7 . 36 (m, 5H) and 9.33 (br, IH) . 

EXAMPLES 16-17 
7-N- /Tei^rahvdropvran-3-vlTnethv l> ainino-2H . 4H-1 .3.4- 
KoTi»ftH ;itihiazine-3 .3-diQ xide hydrochloride 
fAr=3-C.H.O; n=l; R .=^H! X=H; and Z= -S-CH,) . 
20 Iron powder (4.0 g, 71.6 imol) was added in several 

portions to the suspension of a mixture of 7- and 5-nitro- 
2H,4H-l,3,4-benzodithiazine-3,3-dioxide (c.a. 3:1 mixture, 
4.00 g, 16.3 mmol) in methanol (150 ml) and cone. HCl (25 
ml) chilled in an ice-bath, and the mixture was heated at 
25 reflux for 1 hour. The reaction mixture was filtered 

through filtering paper, and the filtrate was discarded. 
The remaining insoluble materials were washed with hot 
methanol several times, and the methanol filtrate was 
concentrated. Ether was added to the methanol ic residue, 
30 and the formed solids were collected by filtration to 
afford 7-amino-2H, 4H-1, 3 , 4-benzodithiazine-3 , 3-dioxide 
hydrochloride(2.29g,56%) without contamination of the 5- 

amino isomer. 

To the suspension of 7-amino-2H,4H-l,3,4- 
35 benzodithiazine-3, 3-dioxide (713 mg, 3.31 mmol) in 
methanol (40 ml) were added tetrahydropyran-3-yl- 
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carbaldehyde (377 ng, 3.31 mmol) and acetic acid (0.4 ml) 
at room temperature. Sodium cyanoborohydride (190 mg, 
3.02 mmol) was added and the resulting mixture was stirred 
overnight. The solvent was removed by evaporation, and 
5 the residue was basified with aqueous sodium bicarbonate. 
The resulting mixture was extracted with ethylacetate. 
The organic extracts were washed with brine, dried over 
magnesiiim sulfate, and concentrated down. The obtained 
oil was treated with methanolic hydrogen chloride, and 

10 evaporated down to yield the hydrochloride-salt, which was 
recrystallized from methanol to afford 613 mg of the 
desired product, m.p. 230-242«>C (dec). NMR(DMSO-d«) 1.19- 
1.65(m,3H), 2.78-2.96(br m,2H), 2.99(m,2H), 3.14(m,lH), 
3.32(m,lH), 3.70(dm,lH,J=llHz), 3.86(br d,lH, J=llHz) , 

15 4.54(s,2H), 6.82(d,lH,J=8.4Hz), 6.97(br m, 2H) and 

10.24(br s,lH) . 

In a similar manner 720 mg of 7-amino-2H,4H-l,3,4- 

benzodithiazine-3, 3 -dioxide hydrochloride (2.85 mmol) and 

479 mg of 3-(pyridin-3-yl)propanal (3.55 mmol) gave 762 mg 
20 of 7-N- r.3 - /pvridin-3-vll pr opyl 1 amino-2H . 4H-1 .3.4- 

benzodithia2ine-3 .3 -dioxide d ihvdrochloride (Ar=C5H4N; 

n=3;Ri=H; X=H; and Z -SCHj-) m.p. 241.8-243 .9«C (dec). 

NMR{DMSO-d<i) , 2.50(m,2H), 2.92(t,2H, J=7.7Hz) , 

3.14(t,2H,J=6.8Hz) , 4.56(s, 2H) , 6.83(d,lH, J-8.4HZ) , 7.00- 
25 7.06( br m, 2H) , 8.01(dd,2H, J=6.8Hz) , 8.51(d,lH, J=8Hz) , 

8.79(d,lH,J=6Hz), 8.87(S,1H) and 10.36(br S, IH). 

EXAMPLE 18 

7-^- f 3- roxazol-S-vl^pr opvn amino-2H . 4H-1 .3.4- 
hftn ^-Qdi thiazine-3 . 3-diQxide h ydrochloride 
30 Ar=C,H;NQ? n«3; R ,=H; X=H; and Z= -SCH,-) 

Employing the procedure of Example 16/17 700 mg of 7- 
amino-2H, 4H-1, 3 , 4-benzodithiazine-3 , 3-dioxide 
hydrochloride (2.77 mmol), and 370 mg of 3-(oxazol-5- 
yl)propanal (2.96 mmol) gave 505 mg of the title product 
35 m.p. 211-220. 5»C (dec) NMR(DMSO-d<i) 2.50(m,2H), 
2.78(t,2H,J=7Hz) , 3 . 19 (t, 2H, J=7Hz) , 4.58(S,2H), 
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6.86(d,lH,J=9Hz) , 6.93(S,1H), 7.03-7.13(m,2H) , 8.23(S,1H) 
and 10.44 (br s,lH). 

EXAMPLES 19-20 

7_ r 3- n-Pyridvl> propvlaminol -2H. 4H-1 . 3 . 4-ben20xa- 
5 i-> ^ia2ine-3, 3 -dioxide rAr=C.H.N: n=3 ; R.=H;X=H; 

and Z= -OCH,-) 

Using the reducing procedure of Example 5, 1.0 g (3.5 
mmol) of 7-phenyldiazo-2H,4H-l,3,4-ben20xathiazine-3,3- 
dioxide was reduced to the corresponding 7-ainino compound 

10 and coupled with 1.0 g (8.5 mmol) of 3-(3-pyridyl)propanal 
using the procedure of Example 8 to give 220 mg of the 
titled product, m.p. 163-164 «»C. NMR(DMSO-d«) 
1.81(q,2H,J=3Hz), 2.68(t,2H,J=3Hz) , 2.01-3.01(m,2H) , 
5.03(S,2H), 5.66(br,lH), 6. 18 (d, IH, J=2Hz) , 6.29 (dd,lH, J=2 

15 and 9Hz) 6.60(d,lH, J=9Hz) 7 . 31 (dd, IH, J=5 and 8 Hz) 
7.64(dt,lH,J=8Hz) , 8.40(dd,lH,J=2 and 5 Hz) , 
8.45(d,lH,J=2Hz) , 9.51(br,lH). 

In a similar manner was prepared 7-f 3-f5- 
nvaTiol yl^ proPYlamino1-2H. 4H-1 . 3 . 4-benzo xathlazlne-3 . 3- 

20 dioxide hydrochloride rAr=CH,NOr n=3 ; R .=H; X=Hr and Z= 
zQCOTZli m-P- 190-193-C. NMR(DMSO-d<i) 1. 95 (q, 2H, J=7Hz) , 
2.79(t,2H,J=7Hz), 3 . 23 (t, 2H, J=7H2) , 5.24(S,2H), 6.87- 
6.95(m,2H), 7.09(br,2H), 8.24(s,lH), 10.70(br,lH) 

EXAMPLE 21 

25 fi-W-Benzyl amino-4 -oxe-3 .4-dlhvdro-lH-2 . 1- 

benzothia7.ine-2. 2-diQxlde rAr=C.H.; nal; R.=H; 
Y»H» and Zo -CfO^CH,-^ 
Following the procedure of Example 1, 460 mg (2.2 
mmol) of 6-nitro-4-oxo-3 , 4-dihydro-lH-2 , 1-benzothiazine- 
30 2,2-dioxide (obtained by the nitration of 4-oxo-3,4- 

dihydro-lH-2,l-ben2othiazine-2,2-dioxide)was coupled with 
240 mg (2.2 mmol) of benzaldehyde to give 150 mg of the 
titled product, m.p. 172-I73«»c. NMR(DMSO-d«) 
4.28(d,2H,J=6Hz), 4.56(S,2H), 6.45(br,lH), 6.84- 
35 6.88(m,lH), 6.97-7.02 (m,2H) , 7.18-7.38(m,5H) and 
10.78 (br,lH) . 
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pPFPARATION A 
•^-Mft1--hvl-P- '^r.a 8-nj f-rQ-3.4-dihvdro-lH-?.1.3- 
^^^.ni-hidiazine-? ,?.-dioxlde 
1. ?-ATnino-N-mftt:hvl- V>«»ri7!Ylamine 

5 ' o-Nitro-benzaldehyde (20 g: 132minol) was dissolved in 
chloroform (60 ml) . Methylamine (40% methanol solution; 
60ml) was added at room temperature, and the mixture was 
stirred for 12 hours. Sodium borohydride (5.8 g) was 
added portionwise to the reaction mixture and stirred for 
10 5 hours, then water (100 ml) was added and extracted with 
chloroform. 

Extract was dried over magnesium sulfate and solvent 
was removed in vacuo . Crude product was purified by 
column chromatography on silica gel (Hexane ethyl 

15 acetate=l:2) . 

Product was dissolved in ethanol(50 ml) . 5%-Pd/C 
(0.5 g) was added, and mixture was stirred for 4.5 hours 
under hydrogen atmosphere at room temperature. The 
catalyst was filtered off and solvent was removed in 

20 vacuo, crude product was distilled Kugel rohr (200»C/3mm 
Hg; atmosphere temp.) to give the product (3.8g). 
2, ^-MAhhvl-B , A-<^ihvdr Q -iH-7. . 1 . 3-benzothiadiazine-2 , 2- 

dioxide 

2-Amino-N-methyl-benzylamine (3.7g;27mmol) and 
25 sulf amide (5.2 g: 54 mmol) were dissolved in pyridine 

(40ml). Mixture was refluxed for 3 hours, then the 

solvent was removed in vacuo , and water (50 ml) was added. 

Reaction mixture was extracted with ethyl acetate. 

Extract was dried over magnesium sulfate and solvent was 
30 evaporated off. Crude product was recrystallized from 

chloroform-hexane, to give the product, (4.4g). 

3. -^-wpf-hyl-fi-and 8-n i 1^ro-3 . 4-d ihvdro-lH-2 ,1,3- 

h>. py.nhhi adia7 ^ "^-^ , ? -dioxide 

3-Methyl-3 , 4-dihydro-l H-2 , i, 3-benzothiadiazine-2 , 2- 
35 dioxide was added to 70% nitric acid at (50 ml) ©•C. 

Mixture was stirred for 1 hour at same temperature then 

poured into ice-water mixture. 
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The reaction mixture was extracted with ethyl acetate 
and washed with water. Extract was dried over magnesium 
sulfate, and solvent was removed under reduced pressure 
Diethyl ether (20 ml) was added to the crude product. 
5 Precipitate was collected by filtration, to give 3-Methyl- 
8-nitro-3 , 4-dihydro-lH-2 , l, 3-benzothiadiazine-2 , 2-dioxide 
(0.64 g) . 

Filtrate was purified by column chromatography on 
silica gel (Hexane-ethyl acetate = 3;1 ), to give 3-Methyl- 
10 6-nitro-3 , 4-dihydro-lH-2 , i, 3-benzothiadiazine-2 , 2-dioxide 
(1.7 g). 

pPRPARATION B 

^-^^ tro-4-methvl-lH-2 , 1 - 3-benzothiadiazine-2 . 2-dioxide 
Sulfuric Acid (98%) (15 ml) was added portionwise to 
15 cooled (0«C) 70% Nitric acid (15 ml) . Mixture was cooled 
to -5»C then 4-Methyl-lH-2,l,3-benzothiadia2ine-2,2- 
dioxide*>(1.8g) was added and stirred for 5 minutes. 
Reaction mixture was poured into ice-water mixture and 
extracted with ethyl acetate. Extract was dried and 
20 solvent removed in vacuo to give the crude product which 
was used without further purification. 

•JP (Kokoku)-4359 (1968) 

PREPARATION C 
fi-witro-3H-l . 2 . 3-benzoxathiazoline-2 .2-dioxide 

25 Diethylene glycol dimethyl ether (350 ml) solution of 

2-Amino-5-Nitrophenol (40 g) and sulfamide (25 g) was 
added dropwise to refluxing diethylene glycol dimethyl 
ether (100 ml) over a period of 50 minutes. Mixture was 
stirred and refluxing continued 15 minutes, then cooled to 

30 room temperature. Solvent was evaporated off, and 500 ml 
of IS. hydrochloric acid was added. Reaction mixture was 
extracted with diethyl ether, extract was dried over 
magnesium sulfate and solvent was removed in vacuo. Crude 
product was purified by the column chromatography on 

35 silica gel (2% Methanol-Ethyl acetate) to give the desired 
intermediate, 10.5 g. 
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PPF.PARATION D 
, AH-1 .3 .4-Benzoxathia2ine- r^ . 3 -dioxide 
1. f ehloro i ft^-hvlsulf onvlamino) phenol 

O-Aminophenol (43.6 g, 0.40 mol) was dissolved in 
tetrahydrofuran (200 ml) . Chloromethanesulfonyl chloride 
(61.8 g, 0.415 mol) was slowly added to the solution at 
room temperature, and the resultant solution, was stirred 
for 30 minutes. Pyridine (45 ml) was added to the 
solution, and stirring was continued overnight. The 
reaction mixture was acidified to pH=l with hydrochloric 
acid and extracted with ethyl acetate. The organic 
extracts were washed with sodium bicarbonate aq. and brine 
followed by drying over sodium sulfate. The solvent was 
removed by evaporation, and the residual oil was sitting 
15 at room temperature for 2 days to form crystals, which 

were collected by filtration to afford the titled product, 
18.5 g. 

2. :>H . 4H-1 , 3 . 4-benzoxathiazine-3 . 3 -dioxide 

The above sulfonamide (18.5 g, 83.7 mmol) and 

20 potassium carbonate (35.5 g, 257 mmol) were mixed with 
methanol (90 ml) , and the resulting suspension was heated 
at reflux for 1.5 hours. The reaction mixture was 
acidified to pH=l with hydrochloric acid. The solvent 
(methanol) was removed by evaporation. The formed solids 

25 were collected by filtration to afford the titled product 
which was purified by recrystallization from isopropanol- 
ether to yield a pure product, m.p. 12 0.8-124. 8 »C. 

PREPARATION E 
7-Ph6nvla2o-^H ■ 4H-1 r 3 . 4-benzo xathia2ine-3 . 3 dioxide 

30 Aniline (6.40 g, 68.8 mmol) was dissolved in a 

mixture of water (50 ml) and hydrochloric acid (20.5 ml, 
246 mmol) . The aniline solution was chilled in an ice- 
bath, and a solution of sodium nitrate (5.0 g, 58.8 mmol) 
in water (10 ml) was added to it to afford a yellow 

35 solution. 2H,4H-1, 3, 4-Benzoxathia2ine-3, 3-dioxide (4.0 g, 
21.6 mmol) and potassium carbonate (12.5 g, 90.6 mmol) 
were mixed together in methanol (50 ml) . To the resultant 
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suspension. chilled in ice-bath was added 37% by volume of 
the above yellow solution. The reaction mixture was 
acidified to pH=l with diluted hydrochloric acid. The 
formed red solids were collected by filtration and dried 
5 under vacu\im to afford the titled compound, 3.5 g. 

PRRPARATION F 
7.n . 4H-1 . 3 . 4-benzodithia2ine-3 . 3 -dioxide 
Chloromethanesulfonyl chloride (61.8 g, 415 mmol) was 
slowly added to a cold solution of 2-aminophenyl disulfide 

10 (48.0 q, 193 mmol) in pyridine (200 ml) chilled in an ice 
bath. The resultant solution was stirred at room 
temperature for 2 hours, and heated at 60 for 30 
minutes. The reaction mixture was concentrated by 
evaporation,, acidified to pH=l with diluted hydrochloric 

15 acid and extracted with ethyl acetate. The extracts were 
washed with aqueous sodium bicarbonate and brine, and 
dried over sodium sulfate. Evaporation of the solvents 
provided a crude chloromethanesulfonamide, which was used 
for the next reaction without further purification. 

20 Sodium borohydride (7.5 g, 198 mmol) was slowly added 

in several portions to the crude sulfonamide dissolved in 
methanol (400 ml) . The resultant mixture was heated at 
reflux for 1 hour. Additional sodium borohydride (3.6 g, 
95 mmol) was added, and heating was continued further. 

25 After 1 hour, the reaction mixt»are was concentrated by 
evaporation, and acidified to pH=l with diluted 
hydrochloric acid to afford solids, which were clashed by 
sonication, and collected by filtration. The crude 
product was recrystallized from toluene containing trace 

30 amounts of methanol to provide pure 2H,4H-1,3,4- 
benzodithiazine-3, 3-dioxide (35.36 g, 46% yield). 

PREPARATION G 

5- and 7-Hitro-2H, 4H-1 . 3 . 4-ben2odithiazine -3 . 3-dioxide 
A finely ground 2H, 4H-1 , 3 , 4-benzodithiazine-3 , 3- 
35 dioxide (3.00 g, 14.9 mmol) was added in several portions 
to a well chilled 70% nitric acid (180 ml) in an ice- 
methanol-dry ice bath. The interval of addition was 
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10 



15 



adjusted for keeping the inner temperature around -ICC. 
After addition was completed, the resultant mixture was 
poured into ice-water (600 ml) . A small amount of 
insoluble materials was removed by filtration, and the 
filtrate was extracted with methylene chloride. The 
extracts were washed with brine, dried over sodium 
sulfate, and concentrated down to provide a mixture of 5- 
and 7-nitro-2H, 4H-1 , 3 , 4-benzodithiazine-3 , 3-dioxide . 

PPKPARATION H 

n-i.^-ipr^- ?H.AH- i . ^ - A-benzodi thi azine-3 , 3-dioxide 
7-Nitro-2H, 4H-1 , 3 , 4-benzodithiazine-3 , 3-dioxide was 
dissolved in methanol (200 ml) and PtO^ (200 mg) was added 
to it. The prepared solution was hydrogenated at 5kg/cm2 
for 2 days with a Parr shaker to afford 7-amino-2H,4H- 
1, 3, 4-benzodithiazine-3, 3-dioxide, m.p. 184-193 'C. 

PPF.PARATION I 
■t-Ki-bro-l ■ 3-dihydro-6-f l uoro-2 . 1- 
hP,nzisot-hi azole -? , -dioxide 
1. A-fTuoro-^-"itrob '='"7yT bT-omide 

To a stirred solution of 4-f luoro-2-nitrotoluene 
(48.9 g) and N-bromosuccinimide (56 g) in carbon 
tetrachloride (300 ml) was added benzoylperoxide (0.78 g) . 
The mixture was heated under reflux for 90 minutes. 
Additionally, benzoylperoxide (0.78 g) was added to the 
mixture. Reflux was continued 90 minutes then, cooled to 

room temperature. 

The reaction mixture was filtered and the precipitate 
was washed with carbontetrachloride. The filtrate was 
concentrated in vacuo The crude product was distilled 
30 under reduced pressure (i02-l07oc/0.9-2.5mmHg) to afford 
the titled product, 50.3 g 

2. gnrtiim 4-fl""T-o-2-ni ^T-nben2Vlsulfonate 

A solution of 4-fluoro-2-nitrobenzylbromide (50.1 g) 
and sodium sulfite (27.3 g) in water (200 ml) was heated 
under reflux for 2.5 hours and cooled to room temperature. 
The solvent was removed under reduced pressure and ethanol 
(100 ml) was added to the crude product. 



20 



25 



35 
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The product was isolated by filtration^ to give the 
product (53.8 g) . 

3. Sodium 2-amino-4-f luorobenzylsulf onate 

To a stirred suspension of sodium 4-fluoro-2- 
5 nitrobenzylsulfonate (51.12g) in H2O (450 ml) was added 
' Pt02 (1.0 g) and 0.5N-sodium hydroxide solution (2 ml). 

The mixture was stirred under H2 atmosphere for 24 hours. 
The catalyst was renewed and the mixture was stirred under 
H2 atmosphere for 24 hours, 
10 " The catalyst was filtered off and the filtrate was 

concentrated in vacuo . The crude product was 
recrystallized from methanol diethyl ether to give sodium 
2-amino-4-fluorobenzylsulfonate (18.7 g) . 

4. 1 . 3-dihvdro-6-f luQro-2 . l-benzisothia2ole-2 . 2-dioxide 
15 2-amino-4-fluorobenzylsulfonate (11.0 g) was added to 

phosphorous oxychloride (100 ml) at 50*C and the mixture 
was heated under reflux for 6 hours. The reaction mixture 
was concentrated in vacuo and the resulting grease was 
poured into ice-water mixture. A sodium hydroxide 

20 solution . was added to the mixture at 0<»C until the mixture 
was basic. Insoluble material was filtered off and washed 
with water. The filtrate was treated with aqueous 
hydrochloric acid solution (pH=2.5). The crude product 
was separated by filtration. Ethyl acetate was added to 

25 the precipitate and the insoluble material was filtered 

off. The filtrate was concentrated in vacuo , to give 1,3- 
dihydro-6-fluoro-2,l-benzisothiazole 2,2-dioxide (3.2 g) . 

5. i-ethoxvca rbonvl-l . 3-dihvdro-6-f luoro-2 , 1- 
ben2isothi azQle-2 ,2-dioxide 

30 To a stirred solution of 1, 3-dihydro-6-f luoro-2 , 1- 

benzisothiazole-2, 2 -dioxide (2.57 g) in anhydrous pyridine 
(8 ml) was added ethyl chlorof ormate (1.79 g) at 0*>C under 
N2 atmosphere. The mixture was stirred for 30 minutes and 
concentrated in vacuo . Cold hydrochloric acid was added 

35 to the precipitate (pH=6) . The resulting solution was 
extracted with ethyl acetate. The organic layer was 
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washed with water and dried over magnesium sulfate. The 
crude product was purified by silica gel column 
chromatography (methylene chloride-ethyl acetate 95:5) to 
give 1-ethoxycarbonyl-l , 3-dihydro-6-f luoro-2 , 1- 
5 benzisothiazole 2,2-dioxide (3,1 g) . 

6. S-nitro-l-ethoxvcarbonvl-l . 3>dihvdro -6-f luoro-2 , 1- 
]^enzisothia2ole-2 . 2-dioxide 

To stirred nitric acid (99%; 25 ml) was added 1- 
ethoxycarbonyl-l , 3-dihydro-6-f luoro-2 , 1-benzisothiazole 

10 2,2-dioxide (2.78 g) in portions at 0»C. The mixture was 
stirred for 2 hours while allowing it to warm to 10«C. 
The reaction mixture was poured into ice-water mixture 
then, the resulting mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated 

15 sodiiam bicarbonate solution. The extract was dried over 
magnesium sulfate and concentrated in vacuo. The 
resulting crude product was washed with methanol, to give 
5-nitro-l-ethoxycarbonyl-l , 3-dihydro-6-f louro-2 , 1- 
benzisothiazole 2,2-dioxide (3.11 g) . 

20 7. S^nitro-l > 3-dihvdro"6-f luoro-2 . l-benziso thiazole 2,2- 
dioxide 

Into a stirred solution of 5-nitro-l-ethoxycarbonyl- 
1 , 3-dihydro-6-f luoro-2 , l-benzisothia20le-2 , 2-dioxide 
(3.11 g) in ethanol (75 ml) was bubbled ammonia gas for 3 

25 hours under reflux condition. The reaction mixture was 
cooled to room temperature and the solvent was removed 
under reduced pressure. Dilute hydrochloric acid solution 
was added to a precipitate (pH<7) and the mixture was 
extracted with ethyl acetate. The extract was dried over 

30 magnesium sulfate and concentrated in vacuo . The crude 
product was purified by silica gel column chromatography 
(1%-methanol-ethyl acetate) to give 5-nitro-l,3-dihydro-6- 9 
fluoro-2,l-benzisothiazole 2, 2-dioxide (0.94 g) • 
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Claims 

1. A compound of the formula 



nr-(CH2)„N 




10 and the pharmaceutically acceptable acid addition salts 
thereof, wherein Ar is cycloalkyl having five to seven 
carbon atoms, tetrahydropyranyl, pyridyl, oxazolyl, phenyl 
or substituted phenyl wherein said substituent is methyl, 
methoxy, fluoro, chloro or trif luoromethyl; n is an 

15 integer of 1 to 3; X is hydrogen, methyl, methoxy, fluoro, 
chloro or trif luoromethyl; Z is -NH-, -0-, -CHj-, -OCHj-, 
-CHaCHj-r -CH2O-, -SCH2-, -CHjNCCHs)-, -C(CH3)=N-, -CHjNH-, 
-C(0)CH2- or -CH2N(CH2pyridyl)--; and R, is hydrogen or alkyl 
having one to three carbon atoms. 

20 2. A compound of claim 1, wherein Ar is phenyl; is 

hydrogen; and Z is -CH2-. 

3. The compound of claim 2, 5-N-benzylamino-l, 3- 
dihydro-2 , l-benzisothiazole -2 , 2-dioxide 

4. The compound of claim 2, 5-N-benzylamino-6- 
25 f luoro-1, 3-dihydro-2 , l-ben2isothiazole-2 , 2-dioxide. 

5. A compound of claim 1, wherein Ar is phenyl; X is 
H; Rj is hydrogen; and Z is -SCH2-, -OCH2- or -C(0)CH2-. 

6. The compound of claim 5, 7-ben2ylamino-2H,4H- 
1,3, 4-benzodithiazine-3 , 3 -dioxide. 

30 7. The compound of claim 5, 7-benzylamino-2H, 4H- 

1,3, 4-benzoxathiazine-3 , 3 -dioxide. 
• 8. The compound of claim 5, 6-benzylamino-4-oxo-3 , 4- 

dihydro-lH-2 , l-benzoxathiazine-2 , 2-dioxide. 
9. The compound of claim 5, 7-N-(3- 
35 phenylpropyl) amino-2H, 4H-1, 3 , 4-benzoxathiazine-3 , 3- 
dioxide. 
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10. A compound of claim 1, wherein Ar is 
tetrahydropyranyl; n is 1; and Ri is hydrogen. 

11. The compound of claim 10, 7-N- (tetrahydropyran- 
3-yl)methylamino-2H-4H-l, 3 , 4-benzoxathiazine-3 , 3-dioxide. 

5 12. A method for treating an allergic or 

inflammatory condition in a mammal which comprises 
administering to said mainmal an antiallergy or 
antiinflammatory effective amount of a compound according 
to claim 1. 

10 13. A pharmaceutical composition for the treatment 

of allergic or inflammatory conditions in a mammal, said 
composition comprising an effective amount of a compound 
according to claim 1 with a pharmaceutically acceptable 
carrier. 

3^5 14. A process for preparing a compound of the 

formula 

20 

wherein Ar is cycloalkyl having five to seven carbon 
atoms, tetrahydropyranyl, pyridyl, oxazolyl, phenyl or 

25 substituted phenyl wherein said substituent is methyl, 
methoxy, fluoro, chloro or trif luoromethyl; n is an 
integer of 1 to 3; X is hydrogen, methyl, methoxy, fluoro, 
chloro or trif luoromethyl; Ri is hydrogen or alkyl having 
one to three carbon atoms; and Z is -NH-, -0-, -CH^-, 

30 -OCH2-, CH2O-, -SCHj-, -CH2CH2-, -CHjNCCHj)-, -C(CH3)=N-, 

-CH2NH-, -C(0)CHj- or -CHjNCCH^pyridyl)-, characterized by 
reducing a compound of the formula 




35 
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Rr-(CH 




I 

and if desired, alkylating those compounds wherein is 
hydrogen by reductive amination. 

15. The process of claim 14, wherein the reducing 
10 agent is sodium borohydride, sodium cyanoborohydride or 
platinium oxide and hydrogen. 



a 



SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 

iDtenatiooaJ Application No 



[ II. nELDS SEARCHE D - 

Minimum DocnmnitatioB Snrditd 



C 07 D 285/15 
C 07 D 279/02 



Classification System 

Int.Cl.5 



07 D 275/00 
07 D 417/00 



C 07 D 285/00 C 07 D 279/00 



DoeumeDtatiOD Searched otlier rtaii Minimum D"^."'""?''''" 
,0 lbS« ttat *»ch Documents are Included in the Fidds Sorted* 



I'm. DOCUMENTS CONSIDERED TO BE RELEVANT^ 



ICaMgoiy" 



" otati.. of Document." »ith indication, where appropriate, of the rel want passages" 

DE.A,3635696 (J. UHLENDORF et al.) 
28 April 1988, see the whole document 

CHEMICAL ABSmCTS. vol 113. n°- 25. December 
1990 page 684, abstract no. 230975c, (ColumDus. 
Ohio US). & JP,A.02196759 (HISAMITSU 
PHARMACEUTICAL CO.. INC.) 3 August 1990 



« Special categories of cited documeots : 

'A' document defining the general state of the art which is not 
considered to be of particular rdevanoe 
eariier document but pubUshed od or after the international 
rUing date ^ . / * 

•XN document which may throw doubts on P^^^J^J^^^^' 
which is cited to estiblish the pubhcation date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disdosure. use^ odiibltlon or 
other means 

'T document published prior lo the iBtemationa! fiUng date but 
later than the priority date claimed 



13-12-1991 



[ International Searching Authority 

EUROPEAN PATENT OFFICE 

form PCr/ISA/210 <ttcsBd theel) (Jmry 1W5» 



Relevant to Claim No.*^ 



later document published after the international filiiig date 
or VrfoiiW^^^^^ not in conflict with the application but 
dtff ?o SidSrtand the prindple or theory underlymg the 
invention 

•X' document of particular rdevanoe; the daimed Invojtion 
annot be considered novd or caumoi be considered to 

involve an inventive step 
•Y- document of particular rdcvance; the Maimed invCTtion 
«nnot be considered to involve an inventive step when the 
dSSment is combined with one or more other such docu- 
suA Smbination bdng obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of Mailing of this International Search Report 

25.02.9? 



FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



Interna! il Application No, PCT/ US9i /06675 



V. [3 OBSERVATION WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE ^ (partially) 

This Inttmational search report has not bMn sstablishad in nspftct of cartain claims undtr Artida 17(2}(a) for tha following reasons: 

1. [2 aalm numbers 12 bacausa they rslata to subject maUarnotrequirid to b a searched by this 

Authortty» namely: 

see PCT-Rule 39.l(1v). 

Although claim 12 is directed to a method of treatment of 
the human/animal body, the search has been carried out and 
based on the alleged effects of the compound 



2. I — 1 Qaim numbers because they niate to parts of the International application that do not comply 

with th« prescribed requirements to such an extent that no meaningful International search can be earned out, speeirtealty: 



X LJ Claim numbers because they are dependent claims and are not drafted in accordance with 

the second- and third sentences of PCT Rule 6.4(a}. 



VlD OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 2 

This intemationat Searching Authority found multiple Inventions in this International application as follows: 



□ 
□ 



As all required additional search fees were timely paid by tha applicant, this International search report covers all searchabia claims 
of tha intsmational application 

As only some of the required additional search fees were timely paid by the applicant, this international saareh report covers only 
those claims of the International application for which fees were paid, spedflcalty claims: 



No required additional search (kes were timely paid by the applicant Censequentiy. this international search report is restricted to 
tha invention flnt mentioned in the claims: it is covered by claim numbers: 

As all searchable claims could be searched without effort Justifying an additional fee, the International Searching Authority did not 
invite payment of any additional fee. 

Remark on Pr toit 



□ The additional search fees were accompanied by applicant's protest 

□ no protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (supplemental sheet (2)) - PS412B OS/SI 



9106675 
SA 51438 



AMNFTf TO THE INTERNATIONAL SEARCH REPORT 
ON im^™™iONAL PATENT APPLICATION NO. US 

SA 

r •, m,n.h.« relatins to the patent documents cited ii. the above-mentioned international search i«port. 



Patent document 
cited in search report 



Publication 
date 



DE-A- 3635696 28-04-88 



Patent family 
ineniber(s) 



Publication 



None 



i For more deuils about this annex : see omcia. Journal of the Europe^. P-.«.t OHlee. No. «/82 



